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l. INTRODUCTION 


1.1. GENERAL 

This manual describes the disc pack preparation routine used with the UNIVAC OS/4 Operating System (OS/4). This 
facility is provided through use of the disc prep routine PREPDK, which is a general disc prep routine capable of 
initializing any UNIVAC disc subsystem. For additional information concerning OS/4, see UN/ VAC OS/4 Operating 
System Guide Programmer Reference, UP—/934 (current version). 

Use of this manual assumes knowledge of UN/IVAC OS/4 Job Control Programmer Reference, UP—7793 (current 
version); UN/IVAC 9400 System Supervisor Programmer Reference, UP—7689 (current version); and UN/ VAC 9400 
System Assembler/Central Processor Unit Programmer Reference, UP—7600 (current version). 

1.2. STATEMENT CONVENTIONS 

The conventions used to illustrate the statements in this manual are: 

a Capital letters and punctuation marks are information which must be coded exactly as shown. 

a Lowercase letters and terms represent information which must be supplied by the programmer. 


a An ellipsis indicates the presence of a variable number of entries. 


cs] The symbol A represents a blank space. 
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2. PROGRAM FUNCTION AND 
STRUCTURE 


2.1. PROGRAM FUNCTION 


The function of a UNIVAC OS/4 Disc Prep routine is to prepare disc packs for operation in the UNIVAC OS/4 
Operating System (OS/4). This involves testing newly manufactured disc packs for surface defects and generating the 
initial track records recognized by the operating system. 


2.1.1. Disc Surface Analysis 

Some small areas on a disc pack may become scratched or contaminated in manufacture or use, inhibiting the 
writing and reading of data correctly on the tracks in the damaged areas. For this reason, a number of alternate 
tracks have been set aside to be used when other tracks, called primary tracks, are found to be defective. 

One function of the disc prep routine is to analyze the surface of the disc pack for defective tracks, keep a history of 
these defective tracks, and assign alternates. The result of this analysis is the track condition table which is printed 
out and used to determine the condition of the disc pack. The track condition table is a list of defective tracks and 
assigned alternates for a disc pack (see Appendixes C and D). The track condition table may be preserved on 
punched cards or on the disc for subsequent modification. 

Disc surface analysis writes a short record on the defective primary track which points to the alternate track to be 
used in its place. This record, called the track descriptor record (RO), must be program readable or the disc pack is 
unusable. 


The configuration of primary and alternate disc tracks used for the OS/4 is given in Table 2—1. 


Table 2—1. Primary and Alternate Disc Track Configuration 


Disc Pack Area = 
ota 
Track 
: $5 Number of 
ype 
From To Tracks 
Cylinder Head | Cylinder Head 
UNIVAC primary 00C7 
8411 
alternate O00CA 





09 
09 
UNIVAC primary 00C7 13 
8414 
alternate OOCA 13 
UNIVAC primary 018F 13 
8424 
alternate 0195 13 
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2.1.2. Record Initialization 


The second function of the disc prep routine is to construct the initial records which must be written on the tracks 
of the disc pack before it can receive the data or programs provided by the operating system. These records include: 


a initial program load (IPL) records 
a disc volume label records 
— standard volume label (VOL1) records 
— user volume label (VOL2 through VOL8) records 
a volume table of contents (VTOC) records 
For disc storage file conventions, see UN/VAC 9400 Data Management System Programmer Reference, UP—7629 


(current version). 


2.2. PROGRAM STRUCTURE 


The OS/4 disc prep routine is basically divided into eight sections, one root segment and seven other sections called 
phases. Each phase has a specific function and is independent of any other, with the exception that information may 
be passed from one phase to another through the root segment, and may be executed in any order, with the 
exception of phase 0 which must be executed first. If any problems are encountered during the operation of the disc 
prep routine, an error message is printed at the console with the possibility of a program abort. Error messages are 
listed in the UN/VAC 9400 System Operations Handbook Operator Reference, UP—78/77 (current version). 


2.2.1. Root Segment 


The root segment controls the phases and the order in which they run as specified by phase OQ. !t contains common 
constants and subroutines used by more than one phase, and storage space for information being passed from one 
phase to another. 


When the disc prep routine is executed, control is passed to the root segment. The root segment passes control first 
to phase 0 and then to the various other phases of the disc prep routine. However, when a phase is completed, 
control is always returned to the root segment. 


2.2.2. Phase 0 


This phase analyzes all input parameters to verify validity and sets up appropriate information in the root segment 
based upon these parameters. 


2.2.3. Phase 1 


This phase writes the home addresses and track descriptor records on all selected tracks, then reads them back and 
compares the data to check for validity. Unequal compares cause a message to be printed at the system console 
giving the expected data followed by the data that was read (See the UN/VAC 9400 System Operations Handbook 
Operator Reference, UP—7871 (current version).) 
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2.2.4. Phase 2 


This phase performs a surface analysis of all selected tracks, and writes the history of defective tracks (Table C—1) in 
the track condition table which resides in the root segment. The surface analysis is performed by forcing the data 
area in the track descriptor record to fill an entire track with a user-specified data pattern. This data is read back into 
main storage and a comparison is made to check for validity. Unequal compares cause the track in question to be 
declared defective, and an alternate track is assigned. 


2.2.5. Phase 3 
This phase formats the disc pack in accordance with the track condition table. This is accomplished by rewriting the 
home addresses and track descriptor records of each primary and alternate track (Appendix E). After the rewrite, 


the home address indicates whether a primary track is defective; the track descriptor record contains the address of 
the assigned alternate track which replaces the defective primary track. 


2.2.6. Phase 4 

This phase prints the output information (track condition table) that was gathered in previous phases. The track 
condition table is always printed on the line printer when phase 4 is executed. As an option, the track condition 
table may be generated on punched cards and/or on an unused operable alternate track as illustrated in Figure 2—1. 
2.2.7. Phase 5 

This phase writes dummy IPL records, a standard volume 1 label record, user volume label records, and the VTOC 
records. 

2.2.8. Phase 6 

This phase examines the VTOC to see that all tracks to be written on are empty-space tracks (tracks that contain no 
unexpired records). If any tracks contain unexpired records, the disc prep routine is aborted instead of proceeding to 


other phases. 


If phase 6 is to be executed, it must immediately follow phase 0. 
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3. PROGRAM DESCRIPTION AND 
CONTROL STREAM 


3.1. GENERAL 


The disc prep routine for the UNIVAC OS/4 Operating System (OS/4) is a multiphase routine which has the 
capacity for numerous disc prep applications. The user regulates disc prepping methods by supplying the pertinent 
input data to the disc prep routine. Before choosing a disc prepping method, the user should consider the current 
makeup and condition of the disc pack to be prepped. The following list gives some possible applications of the disc 
prep routine: 


a A complete initialization and checkout of a blank disc pack. 

= Prepping only a selected portion of a disc pack (partial prep). 

a Prepping a disc pack which currently contains data but has a suspected defective track (card insert method). 
a A prep run which produces only a listing of the track condition table. 


For system timing considerations, see Appendix F. 


3.2. INPUT/OUTPUT DATA 
Data input to the disc prep routine is transferred from punched cards and/or disc. There are two types of input data: 
“ Track condition table 


This data is located in the root segment of the disc prep routine, and is generated by one of the following 
sources (Appendix C)}: 


— current execution of the disc prep routine; or 


— previous execution of the disc prep routine, brought in by the current execution from punched cards or 
an alternate track on the disc pack. 


a Phase parameters 


This data is entered through the control stream in phase PARAM statements. 
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There are two types of output data from the disc prep routine: 
a Track condition table (Appendix D) 
— always printed on the line printer 
— punched on cards (optional) 
— written on an unused and operable disc track (optional) 
a System console messages 
Messages from the disc prep routine are typed on the system console. Some messages are informative while 


others are error messages, see the UN/VAC 9400 System Operations Handbook Operator Reference, UP—7871 
(current version). 


3.3. CONTROL STREAM REQUIREMENTS 


The disc prep routine is executed within the OS/4 as either a job or job step. It is defined and directed by means of 
job contro! statements in a control stream. These control statements are recognized and processed by job control. | 
Each of the control statements requires user-supplied parameters which are dependent upon the user’s disc prepping 
intentions. Some of the parameters are used for job control functions while others are required for the intended 
execution of the disc prep routine. The parameters used by the disc prep routine are in fixed format and cannot be 
used with other software requiring a free-format scan. 


The job contro! statements required for the proper execution of the disc prep routine are explained in the following 


paragraphs. A detailed description of each control statement is given in UN/VAC OS/4 Job Control Programmer 
Reference, UP—7793 (current version). 


3.3.1. JOB Statement 


The JOB statement is normally the first job control statement in the contro}! stream. The name specified on the JOB 
statement is used to identify the control stream in the job file. 


3.3.2. DVC Statement 


The togical unit number of the device for each file required during the execution of the disc prep routine must be 
specified in the DVC statement. 


3.3.3. LFD Statement 


Certain logical files must be defined on the LFD statements in the control stream for a disc prep run if the associated 
peripherals are to be used. The logical file definitions are: 


Logical Name File 
DISKIN File name for the disc pack to be prepped 
PRNTR File name for phase 4 print operation 


PUNCH File name for phase 4 punch operation 
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3.3.4. EXEC Statement 
The program name for the EXEC control statement is the name of the routine to be executed: 


PREPDK — indicating the disc prep routine for the UNIVAC 8411/84 14/8424 Disc Subsystems. 


3.3.5. PARAM Statement 


The PARAM statement and related field parameters for each phase are described in detail in Section 4. 


3.3.6. Data Delimiters 
Phase 0 and phase 5 have disc prep services, which are optional. If these services are requested, additional statements 
are required: INSERT statements, which follow the phase O PARAM statement, and VOL statements, which follow 


the phase 5 PARAM statement. These statements must be preceded by a start-of-data (/$) statement and followed 
by an end-of-data (/*) statement. 


3.3.7. End-of-Job Statement 


The end-of-job (/&) statement indicates the end of a control stream for a disc prep run. 
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4. PARAM STATEMENT DESCRIPTIONS 


4.1. GENERAL 


Each of the seven phases in the disc prep routine for the UNIVAC OS/4 Operating System (OS/4) is identified by a 
PARAM statement. If a phase is to be executed, the associated PARAM statement and any optional statements for 
the phase must be present in the control stream. 


The phase O PARAM statement must always be the first statement in the set of parameter statements because the 
root segment automatically passes control to phase 0. The order of the PARAM statements is the order in which the 
individual phases are executed. 


The entire set of parameter statements is verified before major operations begin on the disc pack. Each PARAM 
statement must have the following format: 


//APARAMAPHASEAphase-numberAfield-parameters 
where: 


phase-number 
ls a 1-digit number, O through 6, representing the phase. 


field-parameters 
Start in column 18. Spaces and commas are not permitted within field parameters; however, in some 
cases, fields may be blank or the trailing positions in a field may be blank. The parameters for each 
statement are given with the description of each phase. 


4.2. PHASE 0 PARAM STATEMENT 

The phase 0 PARAM statement is always the first statement in the set of parameter statements. It is followed 
immediately by the cards containing the track condition table, if the optional punched card method is used. An 
INSERT statement follows if the track insert option is used (field parameter 8). The remaining statements may be 


specified in any order. 


The format of the phase OQ PARAM statement is: 


1 4 10 





// PARAM| PHASEAOAnppppppaaaaaabbbbbbccccccdefg 
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Field Parameter 1 (column 18): 


ls a decimal number from 1 to 6 specifying the number of phases to be run after phase O is completed. 
This field must not be blank. 


Field Parameter 2 (columns 19—24): 


PPpppp 
ls a string of decimal numbers having from one to six digits, left-justified. Each digit corresponds to a 
phase number which the root segment uses to control the order in which the phases are to be run. For 
example, the order might be 6123MA This illustrates a disc prep run where phase 6 is run first, followed 
by phases 1, 2, and 3. Phases 4 and 5 are not run. 


Field Parameter 3 (columns 25—30): 


aaaaaa 
Specifies the six hexadecimal numbers representing the primary track address at which the disc prepping 
is to start. The first four numbers represent the cylinder address (cccc); the second two numbers 
represent the head address (hh) of the starting primary track. 


For a UNIVAC 8411 disc pack, the highest cylinder address (of 200 cylinders) is OO0C7; the highest head 
address (of 10 heads) is 09. 


For a UNIVAC 8414 disc pack, the highest cylinder address (of 200 cylinders) is OOC7; the highest head 
address (of 20 heads) is 13. 


For a UNIVAC 8424 disc pack, the highest cylinder address (of 400 cylinders) is 018F; the highest head 
address (of 20 heads) is 13. 


if omitted 
The value QOOOO0O is assumed. 


Examples: 


1. UNIVAC 8411 disc 


COLUMNS 





Disc prepping starts at track address OOOO09. 
2. UNIVAC 8414 disc 


COLUMNS 





Disc prepping starts at track address 00C713. 


ead 


8014 UNIVAC OS/4 SYSTEM 4-3 


UP-NUMBER PAGE REVISION PAGE 


3. UNIVAC 8424 disc 
Bal COLUMNS 
Ca bk Ka Ed ad 


Disc prepping starts at track address 018200. 






Field Parameter 4 (columns 31—36): 
bbbbbb 
Specifies the six hexadecimal numbers representing the primary track address at which the disc prepping 


is to end. 


For a UNIVAC 8411 disc pack, the highest cylinder address (of 200 cylinders) is OO0C7; the highest head 
address (of 10 heads) is 09. 


For a UNIVAC 8414 disc pack, the highest cylinder address {of 200 cylinders) is OO0C7; the highest head 
address (of 20 heads) is 13. 


For a UNIVAC 8424 disc pack, the highest cylinder address (of 400 cylinders) is 018F; the highest head 
address (of 20 heads) is 13. 


NOTE: 


The ending track address must be equal to or greater than the starting track address specified in field 





a 
parameter 3. If the addresses in field parameters 3 and 4 are equal, only one track in the disc pack is prepped. 
The ending primary track address must not be greater than the last primary track address of the particular disc 
pack. 
if omitted 
The value 00C709 (for UNIVAC 8411 disc) or 00C713 (for UNIVAC 8414 disc) or 018F13 (for 
UNIVAC 8424 disc) is assumed. 
Examples: 
1. UNIVAC 8411 disc 
COLUMNS 
Disc prepping ends at address 00C709. 
2. UNIVAC 8414 disc 
COLUMNS 





Disc prepping ends at address OOO0009. 
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3. UNIVAC 8424 disc 


COLUMNS 


feats tate 


Disc prepping ends at address 015013. 





Field Parameter 5 (columns 37—42): 


cccccc 
Specifies the six alphanumeric characters representing the disc pack serial number. If it is a new disc 
pack with no existing number, the number specified in this field is assigned. If the disc pack is not new, 
the specified number may be the existing number or a new number, depending on which phases are 
being run. 


Examples: 


1.  UNIVAC 8411/8414/8424 disc 


COLUMNS 





2. UNIVAC 8411/8414/8424 disc 


COLUMNS 





Field Parameter 6 (column 43): 


d 
Specifies the method of generating and transferring the track condition table to the root segment of the 
disc prep routine. One of the following alphabetic characters is used to specify the method: 


S 

Surface analysis method 
D 

Disc method 
C 

Punched card method 
A 


S is assumed 


8014 
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Surface Analysis Method 


This method is used when the disc pack to be prepped is blank and has no previous track condition 
table. The track condition table is then generated by the surface analysis method during phase 2. 


This method should be used only when prepping a disc pack for the first time, or when a complete 
prep (phases O—5) is executed on the full disc pack. 


Disc Method 


This method is used when the disc pack has been in use and the current information is to be 
retained. The existing track condition table must then be used to create the track condition table. 
Thus, if an additional defective track is found, it is assigned to an available alternate track and the 
track condition table is updated. When the disc method is used, the disc prep routine searches the 
alternate track area and reads the track condition table into the root segment. A previously 
executed phase 4 places the track condition table on a track in the alternate track area and prints 
out the table on the line printer. (See Appendix D.) 


Punched Card Method 


This method is used if the track condition table on the disc pack has been destroyed. A previously 
executed phase 4 produces a punched card deck of the track condition table for the particular disc 
pack. (See Appendix D.) The punched card deck is placed in the control stream immediately 
following the phase O PARAM statement. 


1. The start-of-data (/$) and end-of-data (/*) cards produced by phase 4 must be included here, since the cards 
are numbered and the numbers are checked by phase 0. 


2. Each entry in the track condition table is 14 bytes long. Previous prep programs (PREP1100, PREP1400) had 
a 12-byte entry. If the D or C option is specified, the track condition table must have a length of 14 bytes. If 
an error occurs because of incompatibility, reprep the disc volume with the S option specified. 


Field Parameter 7 (column 44): 


Specifies whether the alternate track area of the disc pack is to be tested. The values specified may be: 


Y 


Indicates that the alternate track area is to be tested. 


Indicates that the alternate track area is not to be tested. 


Y is assumed. 


In addition to the primary track area, the alternate track area is normally tested also. (Some runs do not require that 
the alternate track area be tested.) Before testing an alternate track, the disc prep routine checks the track condition 
table to verify that the track has not been designated as defective or been assigned to a defective primary track. 
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Field Parameter 8 (column 45): 


f we 
Specifies whether some tracks are to be automatically recorded as defective. The values specified may 
be: 
Y 
indicates that defective tracks are designated by INSERT statements in the control stream. 
N 
Indicates that defective tracks are not designated. 
A 


N is assumed. 


This parameter may be used when an intermittent defect on a track is noticed during the execution of operating 
system programs, but the defect was not detected during a normal disc prep run. The user then may wish to force 
the use of an aiternate track by specifying the track as defective to avoid interference with future operations. If this 
parameter is specified, the address of each track suspected of being defective is indicated on a separate INSERT 
statement. Subsequent execution of phase 3 assigns alternate tracks to the inserted defective primary tracks. (See 
4.3.) 


NOTE: 


When executing phase 3 with INSERT cards, the method of generating the track condition table indica ted in column 
43 of the PARAM phase 0 card should be a D ora C. | 


Field Parameter 9 (column 46): 


- Specifies if a normal surface analysis is to be performed or if only the tracks listed on the INSERT 
statements are to be designated as defective. The values specified may be: 7 


| 
Indicates that only the INSERT statements are to be used to designate defective tracks. 


Indicates that a normal surface analysis is planned. 


4.2.1. Summary of Phase O PARAM Statement 


A summary of all the field parameters used on the phase OQ PARAM statement is given in Table 4—1. All of these 
parameters are verified by the disc prep routine before other statements are read and verified. The PARAM 
statements, which fotlow the phase O PARAM statement, must be in the order specified in phase O field parameter 2. 
Any statements that have invalid field parameters cause error messages to be typed out on the system console. See 
the UNIVAC 9400 System Operations Handbook Operator Reference, UP—7871 (current version). 
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Table 4—1. Summary of Phase 0 PARAM Statement Field Parameters 


Field Preset Value ares 
Parameter if Column is ifs . ti Definition 
Number Left Blank ae 


Not preset 


Not preset 


000000 


00C 709 for UNIVAC 
8411 disc 
00C713 for UNIVAC 
8414 disc 



















Number of phases to be run after 
phase O 


Decimal number 
from 1 to 6 















19-24 


N 


Phase numbers in the order in 
which they are run 


Decimal number 
from 1 to 6 

(unused columns 
blank) 





25—30 





Hexadecimal digits: Starting primary track address 





00C709 for UNIVAC 
8411 disc 
00C713 for UNIVAC 
8414 disc 
018F13 for UNIVAC 
8424 disc 


MN 


IN 


Starting primary Ending primary track address 


track address: 
















00C709 for UNIVAC 





018F13 for UNIVAC 8411 disc 
8424 disc < 00C713 for UNIVAC 
8414 disc 
< 018F13 for UNIVAC 


8424 disc 












37—42 Must be entered as 


alphanumeric 


oe 


Serial number of disc pack 


Not preset 


















aS 
17) 


Method of deriving track condition 
table: 





Surface analysis 
= Cards 
Disc 





Test alternate tracks 
No testing of alternate tracks 





Some defective tracks are 
designated by INSERT state- 
ments 

N = No defective tracks designated 

by INSERT statements 

Aor | Defective tracks are designated 

only by INSERT statements 

Normal testing 







47--80 


es 
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4.2.2. Phase 0 PARAM Statement Examples 


The following examples of the phase O PARAM statement could possibly be used for a typical disc prep: 





LABEL SOPERATIONA OPERAND Ly 














SPOWZSNIN 1. 





This statement indicates there are five phases to be executed: phases 1, 2, 3, 4, and 5, respectively. The disc pack is 
to be prepped from track 000000 to track 00C709 and is given DSPO12 as a volume serial number. The disc pack is 
to be prepped using the surface analysis method with testing of alternate tracks, and no INSERT statements are in 
the control stream. 









| ihacdl En OE eke AE: SE Vas Cee Ss eS Oe OE A a ee ie er sr 


O. 4123.5, . OOCCCCOD0CTOUFELLEOLSNN . 





This statement indicates four phases are to be executed: phases 1, 2, 3 and 5 respectively. The disc pack is to be 
prepped from track 000000 to track 00C709 and is given FILEO1 as a volume serial number. No previous track 


history is needed as input, alternate tracks are to be tested, and no INSERT statements are in the control stream. 


4.3. INSERT STATEMENT 


An tNSERT statement is used when field parameter 8 of the phase 0 PARAM statement is a Y. The INSERT 
statement contains the address of a track suspected of being intermittently defective for which an alternate is to be 
assigned. Only one track address may be specified on an INSERT statement. Multiple {INSERT statements are 
permitted. The INSERT statements are placed in the control stream between the job control data delimiter 
statements, start-of-data (/$), and end-of-data (/*). The set of statements must follow the phase 0 PARAM 
statement. 


If the track address on the INSERT statement is for an alternate track, it is immediately noted in the track condition 
table in main storage. If the address is for a primary track, it is stored in main storage. Then when phase 3 is 
executed, the inserted defective primary tracks are assigned to alternate tracks. The primary and alternate track 
configuration for direct access subsystems is given in Table 2—1. 


The format of the INSERT statement, which must start in column 1, is: 





INSERT | dddddd 


Field Parameter 1 (columns 10—13): 


dddddd 
ls the address (cccchh) of a possibly defective track. 


7 - 


sols UNIVAC OS/4 SYSTEM 4-9 


UP-NUMBER PAGE REVISION PAGE 


Examples: 


1. UNIVAC 8411 Disc 


LABEL AOPERATIONA OPERAND A 
16 


Be Oe ae a ee es ee Ls ie a i a ee GO 
ified 


r 


‘i 
7 
7 


Db iO = 
Ee = 


Pe a ee eee ise gee he 
5 ee crear rrees » 


e A 
010C.8.,0lc Ome Des 1a Dee Soe Re eos ary ies Sd 
faeee 


3. UNIVAC 8424 Disc 


Piooisi |i eile ti hie At he es a 

N ERT fi OF L ish eb oe ie a at ont oa Sie Wc et 

NS ER Ou Se eee OA Oe 0 ees eR Se Oe 
ee es es 


4.4, PHASE 1 PARAM STATEMENT 


Phase 1 writes the home address and track descriptor (RO) records on all tracks in the selected areas (primary and 
alternate tracks), and then reads them back for verification. The format for these records is given in Appendix E. 


lf any errors are encountered in comparing the data written and read, an error message is typed out and the testing 
continues. However, errors here indicate that the pack is unusable, since the track descriptor record must be valid to 
control defective space on the disc pack. 


NOTE: 


Phase 1 writes the home address and track descriptor (RO) records disregarding any alternate tracks that may have 
been assigned by a previous disc run. Phase 1 should be executed only in conjunction with phase 2 and phase 3. If 
phase 7 is specified with both the writing and reading of the home address and track descriptor records, but the 
surface analysis phase (phase 2) is not specified, the disc prep error message UX20 INCORRECT USE OF PHASE 1 


appears. 
> 
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The phase 1 PARAM statement must be as follows: 





// PARAM| PHASEA1Ak 


Field Parameter 1 (Column 18): 


k 
Specifies whether the home address and track descriptor records are to be both written and read or read 
only. In either case the data read is compared to the data expected. 
B 
Both read and write 
R 
Read only 
A 
B is assumed 
Example: 
LABEL AOPERATIONA OPERAND A 





DARA NI PHASE! |i oe eee oe ae ae oe eee ee is |e Se ie Se ees a Ol ORE es ee Me 


4.5. PHASE 2 PARAM STATEMENT 


Phase 2 is concerned with testing the tracks in the selected areas for good data retention over the entire track 
surface. This is accomplished by writing a very fong track descriptor (RO) record, and then reading it back and 
comparing the data read to the data expected. The length of the RO record is such that a track overrun condition is 
expected. This prevents the.speed of the disc drive from affecting the amount of track which is tested. 


The alternate tracks are tested first and if any are found to be defective, they are marked as such in the track 
condition table. The primary tracks are then tested. If any are found to be defective, the track condition table is 
searched and the first operative unassigned alternate track is assigned as the alternate for the defective primary track. 


NOTE: 


If Phase 2 is to be executed on only a portion of the disc pack, the methad of generating the track condition table 
specified in column 43 of the PARAM phase 0 card should be either a C ora D. 


The format of the phase 2 PARAM statement is as follows: 





// PARAM] PHASE A2 Ahhj 
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Field Parameter 1 (columns 18—19): 


eee” hh 
Specifies two hexadecimal digits representing the 1-byte test pattern used to fill the track surface. 
Hexadecimal E5 is the worst-case pattern. 
If omitted 


E5 is assumed. 


Field Parameter 2 (column 20): 





j 
Specifies the number of times (1-7) the 1-byte test pattern is circularly shifted one bit and the tract 
retested. A track may be retested a maximum of seven times before testing proceeds to the next track. 
if omitted 
Value of 0 is assumed. See Appendix F for the timing considerations for this option. 
Example: 
LABEL AOPERATIONA OPERAND A 
16 
: iL _P - AI a MIKA | SPD te ieee Se ke pe et a cap eh 
— 4.6. PHASE 3 PARAM STATEMENT 


Phase 3 rewrites the home address and track descriptor (RO) records in accordance with the track condition table in 
main storage. Defective and alternate tracks are noted as such in respective flag bytes, and the addresses in the RO 
count and data fields are exchanged. (See Appendix E.) Good tracks are written in the same manner as phase 1. All 
data written is read back and compared, and an unequal compare causes a program abort. 

The operations are performed in the following sequence: 

1. All primary tracks tested as good are rewritten. 

2: The defective primary tracks are rewritten with appropriate references to their alternate tracks. 

3. Defective alternate tracks are rewritten. 

4. Alternate tracks which have been assigned are rewritten with appropriate references to their primary tracks. 


5. Good, unassigned alternate tracks are rewritten. 


The format of the phase 3 PARAM statement is: 





// PARAM| PHASEA3 


No additional parameters are required for this statement. 
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4.7. PHASE 4 PARAM STATEMENT 


Phase 4 generates output information concerning the results of the disc pack test. The track condition table in main 
storage is analyzed, edited, and printed out on the tine printer. The track condition table is also normally written on 
an unassigned alternate track although there is an option to prevent this. Another option allows the same 
information to be punched out on cards. A description of all three types of output is given in Appendix D. 


The format of the phase 4 PARAM statement is: 





// PARAM] PHASE A4Ars 


Field Parameter 1 (column 18): 


Specifies whether the track condition table is to be punched on cards. 


Y 

Output on card punch 
N 

Prevent punching 
A 


Y is assumed 
See D.2 for format of the punched card output. 
Field Parameter 2 (column 19): 
Specifies whether the track condition table is to be written on an alternate track. Normally, this field 
should be blank for contingency purposes. 
L 
Prevent writing output on alternate track 
Write output on alternate track 
See D.3 for the format of the alternate track. 


Example: 





OPERAND AA 


This example indicates that, in addition to printing the track condition tabie, phase 4 generates it on an alternate 
disc track and punches the output on cards. 
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4.8.PHASE 5 PARAM STATEMENT 


Phase 5 writes appropriate records on the disc pack to prepare it for use by other programs in the OS/4. The records 
include dummy initial program load (IPL) records, standard volume label record, user volume label records, and 
volume table of contents (VTOC). The volume label records and VTOC records are described in UN/VAC 9400 
System Data Management System Programmer Reference, UP—7629 (current version). 

These records are written on track 0 of cylinder 0 in the following order: 

1. dummy IPL records 

2. volume label records 

3. optional VTOC (begins on track 2 in an IPL volume) 

A set of parameter statements for phase gives the necessary information for each volume label (on separate VOLn 
statements), indicates the capacity and allocation for the VTOC, and indicates whether or not the disc pack is an IPL 
volume. An IPL volume is one which can be used to initially load the OS/4. If an IPL volume is indicated, phase 5 
leaves space on the disc pack for the appropriate records to be written by other operating system programs to allow 
initial loading to occur. 


The required additional statements (/$, VOLn, and /* cards) immediately follow the phase 5 PARAM statement. 


The format of the phase 5 PARAM statement is: 





// PARAM| PHASEASAcdeeeeee 


Field Parameter 1 (column 18): 


ls a decimal number (1 through 8) or blank representing the number of volume label cards found in the 
phase 5 set of parameter statements. This number includes the standard volume label. If blank, 1 is 
assumed. 


Field Parameter 2 (column 19): 


d 
Is an alphabetic character (Y or N) or a blank denoting whether the disc pack is used for an IPL volume. 


Y . 
Disc pack is an IPL volume. This causes the disc prep routine to generate 1536 null bytes in the 
data area in record 1 on track 0 of cylinder 0, and two null bytes in the data area in record 2. 

N 
Disc pack is not an IPL volume. This generates two null bytes in the data area in records 1 and 2 
on track 0 of cylinder 0. 

A 


Y is assumed. 
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Field Parameter 3 (columns 20—25): 


eeecec 


C 
PAGE REVISION 


PAGE 


Is the ending track address (cccchh) for the VTOC. This address must be greater than or equal to the 
starting VFOC address, but the VTOC should not be on more than two consecutive cylinders. 


If omitted 


000009 is assumed for UNIVAC 8411 disc; 000013 is assumed for UNIVAC 8414 and 8424 discs. 


4.9. PHASE 5 VOLUME LABEL STATEMENTS 


The phase 5 volume label statements contain the data necessary for creating the standard volume label (VOL1) and 
any user volume labels (VOLn). These labels are described in the UN/ VAC 9400 System Data Management System 


Programmer Reference, UP—7629 (current version). 


Preceding the first volume label statement (VOL1) must be a start-of-data card (/$), and following the last user 


volume label statement must be an end-of-data card (/*). 


4.9.1. Standard Volume Label Statement (VOL1) 


The format of the standard volume label statement is: 





~ VOL1 | ssssssrttttttA... AaaaaaaaaaaA... 
Field Parameter 1 (columns 5—10): 


SSSSSS 
Not used: reserved for volume serial number. 


Field Parameter 2 (column 11): 


ls aO or 1 for volume security byte. 
Field Parameter 3 (columns 12—17): 


tttttt 
Is the VTOC starting track address (cccchh). 


If this field is blank, the VTOC starts at one of two places: 


1. If it is not an IPL volume, the VTOC begins following the jast volume label record on track 0. The 
disc prep routine generates format 4, format 5, and format 0 records on track O until there are 16 
total records on track O for the UNIVAC 8411 disc, and 25 total records for the UNIVAC 8414 


and 8424 discs. 


2: If it is an IPL volume, the VTOC begins on track 2, record 1, allowing all of track 1 for the IPL 


program. 


In either case, the disc prep routine generates 16 format 0 label records for the UNIVAC 8411 disc, and 
25 format 0 label records for the UNIVAC 8414 and 8424 discs on ali tracks in the VTOC area except 


the first track. 
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Field Parameter 4 (columns 18—41): 
This fietd is not used; it is left blank. 
Field Parameter 5 (columns 42—51): 


aaaaaaaaaa 
ls the alphanumeric name and address of the owner. 


4.9.2. User Volume Label Statement (VOLn) 


There may be a maximum of seven user volume label statements, in order by label number, and following the 
standard volume label statements. 


The user volume label records are located on track 0 of cylinder 0, after the VOL1 label. 


The format of the user volume label statement is: 





where: 


Is a label number from 2 to 8. 


Field Parameter 1 (columns 5—80): 
Is any user-supplied information. 


4.9.3. Example of Phase 5 Statement 


The following example shows the order and format of the statements required to execute phase 5: 


LABEL AOPERATIONA | OPERAND A 
16 
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4.10. PHASE 6 PARAM STATEMENT 


Phase 6 is a check phase which assures that the disc pack test area, specified on the phase O PARAM statement, does 
not contain records already in use. Phase 6 normally is used only on a pack which has previously been prepped and 
used by the OS/4. If phase 6 is to be executed it must immediately follow phase 0. 


This phase first reads the standard volume label record on track O and compares the volume serial number in the 
record with the one on the phase O PARAM statement. An unequal compare causes an error message to be typed out 
on the system console, and the routine terminates. 


Phase 6 then uses the VTOC starting address in the standard volume label record to locate the first format 5 label 
record in the VTOC, and reads this record. The test area addresses on the phase 0 PARAM statement are compared 
against the empty-space addresses in the format 5 label record. If the test area is not all empty spaces, a message is 
typed out on the system console, and the routine aborts. If the test area is empty space, a message is typed out on 
the system console, and the routine proceeds. 


The only parameter card required by phase 6 is the PARAM statement. 


The format of the phase 6 PARAM statement is: 





// PARAM| PHASEA6 


No additional parameters are required for this card. 
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APPENDIX A. EXAMPLE CONTROL 
STREAMS 


A.1. GENERAL 


This appendix gives several examples of control streams that may be used when prepping disc packs for use in the 
UNIVAC OS/4 Operating System (OS/4) subsystems. The blanks indicated in the parameter statements in the 
following examples must be placed as indicated and may not be omitted. 


A.2. COMPLETE DISC PREP 


A typical disc prep run performs a complete test of a blank disc pack, produces a printout of the track condition 
table, and creates the IPL, volume label, and VTOC records. 


Control streams in the following example write home addresses and track descriptor records on all tracks, perform a 
surface analysis of the entire disc pack surface, rewrite these records according to the results of the surface analysis, 
output the information on the line printer, punch, and test disc, and write dummy IPL and VOL1 records on track 
0000 and a VTOC from 000002 to track 000009 (UNIVAC 8411 disc) or track 000013 (UNIVAC 8414 and 8424 
discs). 


The most complete test would use the same set of parameter statements with field 2 of the phase 2 PARAM 
statement changed to 7. This would, of course, increase the program running time. See el al F for program 


timing considerations. 


a UNIVAC 8411 Disc Control Stream Example: 


LABEL AOPERATIONA | OPERAND A 
10 16 
FLL erep wee Si As ee pg ip Si ed Sh a 
fd. oval LL “" ADS Ne fags et i ge ot ee a pe Ie 
ue YEINT eae ae ee eve (Cc 
far DNs 3} LAL. Ep AAUING IH es Nees Cae ee eR Oa Oe ee 
A/_EXeC, Peep pKlolo 
ARAM [PHASE] b, 5.2345, 000000006,109DSPOLZSNN 
: ZAM [Py : El | sR PE a OT Vs ye LO SG 
UL PARAM [PIAS EL O 
LL PARAM |p AS fi Ere OOP 2h Cae Os ee a Sat cle] Ro ee CRT 
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(continued) 
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LABEL ? OPERATIONA OPERAND A 
10 16 
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a UNIVAC 8424 Disc Control Stream Example: 
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2 Preset Parameter Method: 


— Because of the preset parameter values, the same complete disc prep is performed if the following parameter 
statements are substituted. 


OPERAND A 


(2345, fire tetris | DSPON Z 1 i to 





A.3. ANALYZE DISC PACK 


The control streams in the following example analyze the surface of the entire disc pack, assign alternate tracks to 





a those found defective, and only print the results on the line printer. 
a UNIVAC 8411 Disc Control Stream Example: 

JCB CHKMP.REDP Fer ae Ree aie PR As OO DO a (a CO CO 
DMG OF 1 IAA LIF, OLSKEIN ot tt 
1 iVUViC, 2 FID iPRNTR i bit tt ter rt batt bi a ta 
me ee ae oa ees tomes Ves eed Oe 

2,3 jk O10 00.0.00,0,.6..7,019.0 L071 § N 
E50 | | At a 
iL Pe as Io ere 
Meni AL ie) ge lh 
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UNIVAC 8414 Disc Control Stream Example: 


LABEL AOPERATIONA OPERAND A 
16 


2) FE oe GR ie ee ee Sr ER See ae Oe a 
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LABEL AOPERATIONA OPERAND A 
10 
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TRACK INSERT PREP 


Another type of testing involves prepping disc packs which already have data on some tracks. Such a case is a track 
found to be defective during a previous run. In this case, the defective track should be assigned to an alternate track. 
This can be done through the use of the INSERT statement without disturbing the data on the disc pack. 


This type of run should be restricted to defective primary tracks, as a defective alternate track cannot be assigned to 
another alternate track. 


A.4.1. Track Condition Table on Alternate Track 


The control streams in the following example use the INSERT statement, and the track condition table is generated 
from an alternate track: 


A—4 
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UNIVAC 8411 Disc Control Stream Example: 


LABEL AOPERATIONA OPERAND A 
10 16 
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UNIVAC 8414 Disc Control Stream Example: 
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& UNIVAC 8424 Disc Control Stream Example: 


LABEL AOPERATIONA OPERAND A 
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A.4.2. Track Condition Table on Punched Cards 


The control streams in the following example use the INSERT statement, and the track condition table is generated 
from a punched card deck: 


a UNIVAC 8411 Disc Control Stream Example: 
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: \ Punched card deck containing track condition table (See Appendix D.) 
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es UNIVAC 8414 Disc Control Stream Example: 


eS A Re 


LABEL @ OPERATION” OPERAND a COMMENT] 
1 pe. 16 
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. } Punched card deck containing track condition table (See Appendix D.) 
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4 Punched card deck containing track condition table (See Appendix D) 
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A.5. PREP OF PARTIAL DISC PACK 


A partial disc pack may be prepped if, for example, an area on the disc pack has not been used for some time. The 
existing track condition table is read from the disc and the new updated track condition table is punched on cards 
and also written on an available alternate track. 


z= UNIVAC 8411 Disc Control Stream Example: 
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c] UNIVAC 8424 Disc Control Stream Example: 


LABEL AOPERATIONA OPERAND A 
10 16 









(OB, . Pale > eep|s. Br Ss ees SPR OO Oe A: CO 
ropic. 9] Vi Leip] PESKIN lite datos ta 


z 

pus sf EE eee rere eee 
Patz PASE Y Be Grae as chs ce S18 9 oe carn ees cates ie pit nih ah, weet Shan. 

fF 4 

é E 


LU boc pe i A tp ee Si a i 
Petes a Ge ee ea eh Se et hs 


8014 UNIVAC OS/4 SYSTEM 


UP-NUMBER PAGE REVISION PAGE 


APPENDIX B. ERROR MESSAGES 


Unexpected errors encountered during the execution of a UNIVAC OS/4 Operating System (OS/4) disc prep routine 
are generally not recoverable. It is imperative that this routine run to completion without errors, since the resultant 
disc pack is used by many other programs. If a hardware error occurs, the problem should be resolved without any 
recovery attempts being made, and the routine rerun. 


All error messages are typed out on the system console. 


Refer to the UN/VAC 9400 System Operations Handbook Operator Reference, UP—7871 (current version) for 
explanations of all disc prep error messages. 


B—1 
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APPENDIX C. ORGANIZATION OF TRACK 
CONDITION TABLE 


A UNIVAC OS/4 Operating System (OS/4) disc prep routine maintains a record of the general condition of the 
entire disc pack in a track condition table which is kept in phase 0. The track condition table is organized in track 
histories of 14 bytes each. There is one track history for each alternate track in the disc pack. Each history lists the 
condition of an alternate track and the defective primary track it is to replace, if any, as shown in the following 
table. 


Table C—1. Track History Format 


Mnemonic 
Abbreviation 


Significance 
Alternate track cylinder address 
Alternate track head address 


Code byte — This byte signifies the following conditions only if there 
is a 1 in the indicated bit position: 


0 Alternate track in bytes 0 and 1 is defective 


1 Primary track in bytes 4 and 5 is defective and track in 
bytes 0 and 1 is its alternate 


Alternate track in 0 and 1 not yet assigned 


Alternate track in bytes 0 and 1 is assigned by this run 


Defective track found by surface analysis 
Defective track designated by card insert 


Alternate track in bytes O and 1 contains track condition 
table 


Altemate track assigned by previous run 
Reserved 
Defective primary track cylinder address 
Defective primary track head address 
8 and 9 Number of record 0 data bytes written on track 
10 and 11 Number of first bad byte encountered on track 
12 Bad byte read 


13 Byte expected to be read 








8014 UNIVAC OS/4 SYSTEM 


UP-NUMBER PAGE REVISION PAGE 


APPENDIX D. FORMAT OF TRACK 
CONDITION TABLE OUTPUT 


D.1. PRINTOUT FORMAT 


if phase 4 of the UNIVAC OS/4 Operating System (OS/4) disc prep routine is run, a printout of the track condition 
table occurs on the line printer. lf all the alternate tracks are assigned or defective and additional defective primary 
tracks are found, up to four of the additional defective tracks, each preceded by the word EXCESS, are listed at the 
end of the table. 


For an explanation of the format of the track condition tables in the following examples, see Table C—1. 


D.1.1. UNIVAC 8411 Disc Printout Example 


THE FOLLOWING TRACK CONDITION TABLE WAS GENERATED ON 01/01/70 AT 00:01 ON DISC PACK 
SERIAL NUMBER 123456. ALL NUMBERS ARE IN HEXADECIMAL NOTATION. 


BYTES FIRST 
WRITTEN BAD 
ALTERNATE TRACK CODE BYTE PRIMARY TRACK ON BAD BYTE BYTE BYTE 





CYLINDER HEAD 01234567 CYLINDER HEAD TRACK FOUND READ EXPECTED 
00C8 00 01011000 0004 01 OEDF 0156 EB E5 
00C8 01 01011000 0018 01 OEEO 0156 F5 E5 
00C8 02 01011000 0020 01 OEEO 0155 FD ES 
00C8 03 01011000 0020 02 OEEO 0155 EF E5 
00C8 04 01011000 0020 05 OEEO 0154 E7 E5 
00C8 05 01011000 0024 01 OEDF 0154 E7 E5 
00C8 06 01011000 0025 01 OEEO 0156 E6 E5 
00C8 07 01011000 003B 01 OEE1 0153 EF ES 
00C8 08 01011000 O04E 01 OEEO 0220 FD ~~ ES 
00C8 09 01011000 008B 00 OEE1 O2E8 E7 E5 
00C9 00 010711000 009A 03 OEEO O023E E7 E5 
00C9 01 01011000 O00B3 09 OEE1 02C8 F5 E5 
00C9 02 10010100 

00C9 03 01011000 00B4 00 OEE1 02C7 EB E5 
00C9 04 01011000 OOB9 01 OEE1 0221 F5 E5 
00Cc9 05 01011000 OOBB 01 OEE1 0220 E7 E5 
00C9 06 01011000 00C3 01 OEEO O1EE E7 E5 
00C9 07 01011000 00C4 01 OEE1 O1EE E7 E5 
0OC9 08 01010100 0001 03 

00C9 09 01010100 0006 09 
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BYTES FIRST 
WRITTEN BAD 
ALTERNATE TRACK CODE BYTE PRIMARY TRACK ON BAD BYTE BYTE BYTE 


~_ 





CYLINDER HEAD 01234567 CYLINDER HEAD TRACK FOUND READ EXPECTED 
OOCA 00 10010100 

OOCA 01 01010100 00C7 09 
00CA 02 00010010 

00CA 03 00100000 

OOCA 04 00100000 

00CA 05 00100000 

O0CA 06 00100000 

OOCA 07 00100000 

00CA 08 00100000 

0OCA 09 00100000 


A ONE IN A CODE BYTE BIT MAY BE INTERPRETED AS FOLLOWS: 


THE ALTERNATE TRACK LISTED IN THE SAME LINE IS DEFECTIVE. 
THE PRIMARY TRACK LISTED IN THE SAME LINE IS DEFECTIVE AND THE ALTERNATE TRACK 
LISTED IS ASSIGNED AS ITS ALTERNATE. 
BIT2 — THE ALTERNATE TRACK LISTED IN THE SAME LINE IS GOOD BUT HAS NOT BEEN ASSIGNED. 
BIT3 — THEALTERNATE TRACK LISTED IN THE SAME LINE HAS BEEN ASSIGNED BY THIS RUN. 
BIT4 — THE DEFECTIVE TRACK WAS FOUND BY SURFACE ANALYSIS. 
BIT5 — THE DEFECTIVE TRACK WAS DESIGNATED BY CARD INSERT. 
BIT6 — THE ALTERNATE TRACK LISTED IN THE SAME LINE tS GOOD AND CONTAINS THE TRACK 
CONDITION TABLE. 
BIT 7 — THE ALTERNATE TRACK LISTED IN THE SAME LINE WAS ASSIGNED BY A PREVIOUS RUN. — 


BIT O 
BIT 1 


‘EXCESS’ UNDER ‘ALTERNATE TRACK’ INDICATES THAT THERE ARE NO MORE GOOD UNASSIGNED 
ALTERNATE TRACKS AVAILABLE. 


D.1.2. UNIVAC 8414 Disc Printout Example 


THE FOLLOWING TRACK CONDITION TABLE WAS GENERATED ON 01/01/70 AT 00:01 ON DISC PACK 
SERIAL NUMBER 123456. ALL NUMBERS ARE IN HEXADECIMAL NOTATION. 


BYTES FIRST 
WRITTEN BAD 
ALTERNATE TRACK CODE BYTE PRIMARY TRACK ON BAD BYTE BYTE BYTE 





CYLINDER HEAD 01234567 CYLINDER HEAD TRACK FOUND READ EXPECTED 
00C8 00 01011000 0004 01 1DDF 0156 EB E5 
00C8 01 01011000 0018 01 1DE0 0156 F5 E5 
00C8 02 01011000 0020 01 1DEO 0155 FD E5 
00C8 03 01011000 0020 02 1DEO 0155 EF E5 
00C8 04 01011000 0020 05 1DEO 0154 E7 E5 
00C8 05 01011000 0024 0A 1DDf 0154 E7 E5 
00C8 06 01011000 0025 01 1DEO 0156 E6 ES 
00C8 07 01011000 003B 01 1DE1 0153 EF E5 
00C8 08 01011000 O04E 13 1DEO 0220 FD E5 
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BYTES FIRST 
WRITTEN BAD 
ALTERNATE TRACK CODE BYTE PRIMARY TRACK ON BAD BYTE BYTE BYTE 
CYLINDER HEAD 01234567 CYLINDER HEAD TRACK FOUND READ EXPECTED 
00C8 09 01011000 008B 00 1DE1 O2E8 E7 E5 
00C8 OA 01011000 009A 03 1DEO 023E E/ E5 
00C8 OB 01011000 00B3 09 1DE1 02C8 F5 E5 
00C8 OC 10010100 
00C8 0D 01011000 00B4 00 1DE1 02C7 EB E5 
00C8 OE 01011000 OOB9 01 1DE1 0221 F5 ES 
00C8 OF 01071000 00BB 01 1DE1 0220 E7 E5 
00C8 10 01011000 00C3 10 1DEO O1EE E7 E5 
00C8 11 01011000 00C4 01 1DE1 O1EE E7 E5 
00C8 12 01010100 0001 03 
00C8 13 01010100 0006 09 
00C9 00 10010100 
00C9 01 01010100 00C7 09 
00C9 02 00010010 
00C9 03 00100000 
00C9 04 00100000 
00C9 05 00100000 
00C9 06 00100000 
00C9 07 00100000 
00C9 08 00100000 
00C9 09 06100000 
00C9 OA 00100000 
00C9 OB 00100000 
00C9 oC 00100000 
00C9 OD 00100000 
00C9 OE 00100000 
00C9 OF 00100000 
00C9 10 00100000 
00C9 11 00100000 
00C9 12 00100000 
00C9 13 00100000 
OOCA 00 00100000 
0OCA 01 00100000 
00CA 02 00100000 
00CA 03 00100000 
00CA 04 00100000 
00CA 05 00100000 
O0OCA 06 00100000 
O0OCA 07 00100000 
00CA 08 00100000 
00CA 09 00100000 
00CA 0A 00100000 
00CA OB 00100000 
00CA OC 00100000 
O0CA OD 00100000 
00CA OE 00100000 
0OCA OF 00100000 
00CA 10 00100000 
00CA 11 00100000 
O0CA 12 00100000 
00CA 13 00100000 


8014 


UP-NUMBER 


UNIVAC OS/4 SYSTEM 


PAGE REVISION PAGE 


A ONE IN A CODE BYTE BIT MAY BE INTERPRETED AS FOLLOWS: 


BITO — 
BIT1 = — 


BIT2 — 
BIT3  — 
BIT4 — 
BIT5 — 
BIT6 — 


BiT7 — 


THE ALTERNATE TRACK LISTED IN THE SAME LINE IS DEFECTIVE. 

THE PRIMARY TRACK LISTED IN THE SAME LINE IS DEFECTIVE AND THE ALTERNATE TRACK 
LISTED IS ASSIGNED AS ITS ALTERNATE. 

THE ALTERNATE TRACK LISTED IN THE SAME LINE IS GOOD BUT HAS NOT BEEN ASSIGNED. 


THE ALTERNATE TRACK LISTED IN THE SAME LINE HAS BEEN ASSIGNED BY THIS RUN. 
THE DEFECTIVE TRACK WAS FOUND BY SURFACE ANALYSIS. 

THE DEFECTIVE TRACK WAS DESIGNATED BY CARD INSERT. 

THE ALTERNATE TRACK LISTED IN THE SAME LINE IS GOOD AND CONTAINS THE TRACK 
CONDITION TABLE. 

THE ALTERNATE TRACK LISTED IN THE SAME LINE WAS ASSIGNED BY A PREVIOUS RUN. 


‘EXCESS’ UNDER ‘ALTERNATE TRACK’ INDICATES THAT THERE ARE NO MORE GOOD UNASSIGNED 
ALTERNATE TRACKS AVAILABLE. 


D.1.3. UNIVAC 8424 Disc Printout Example 


THE FOLLOWING TRACK CONDITION TABLE WAS GENERATED ON 01/01/70 AT 00:01 ON DISC PACK 
SERIAL NUMBER 123456. ALL NUMBERS ARE IN HEXADECIMAL NOTATION. 





BYTES FIRST 

WRITTEN BAD 
ALTERNATE TRACK CODE PRIMARY TRACK ON BAD BYTE BYTE BYTE 
CYLINDER HEAD BYTE CYLINDER HEAD TRACK FOUND READ EXPECTED 
0190 00 01011000 0004 01 1DDF 0156 EB E5 
0190 01 01011000 0018 01 1DEO 0156 F5 E5 
0190 02 010711000 0020 01 1DE0 0155 FD E5 
0190 03 01011000 0020 02 1DEO 0155 EF E5 
0190 04 01011000 0020 05 1DEO 0154 E7 E5 
0190 05 01011000 0024 OA 1DDF 0154 E7 E5 
0190 06 01011000 0025 01 1DE0 0156 E6 E5 
0190 07 01011000 003B 01 1DE1 0153 EF E5 
07190 08 01011000 004E 13 1DEO 0220 FD E5 
0190 09 01011000 008B 00 1DE1 02E8 E7 E5 
0190 OA 01011000 009A 03 1DEO O023E E7 E5 
0190 OB 01011000 OOB3 09 1DE1 02C8 F5 E5 
0190 OC 10010100 
0190 OD 01011000 00B4 00 1DE1 02C7 EB E5 
0190 OE 01011000 OOB9 01 1DE1 0221 F5 E5 
0190 OF 01011000 OOBB 01 1DE1 0220 E7 E5 
0190 10 01011000 00C3 10 1DEO O1EE E7 E5 
0190 11 01011000 00C4 01 1DE1 O1EE E7 E5 
0190 12 01010100 0001 03 
0190 13 01010100 0006 09 
0191 00 10010100 
0191 01 01010100 00C7 09 | 
0191 02 01011000 0109 OA 1DDF 02C3 E9 E5 
0191 03 01011000 0176 13 1DE1 0166 FO E5 
0191 04 01011000 0179 12 1DEO 02F 1 EB E5 


0191 


05 10011000 1DDF 0098 E7 E5 
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ALTERNATE TRACK CODE BYTE PRIMARY TRACK ON BAD BYTE BYTE 
CYLINDER HEAD 01234567 CYLINDER HEAD TRACK READ EXPECTED 
0191 06 01010100 0182 00 
0191 07 00010010 
0191 08 00100000 
0191 09 00100000 
0191 OA 00100000 
0191 OB 00100000 
0191 0c 00100000 
0191 0D 00100000 
0191 OE 00100000 
0191 OF 00100000 
0191 10 00100000 
0191 11 00100000 
0191 12 00100000 
0191 13 00100000 
0192 00 00100000 
0192 01 00100000 
0192 02 00100000 
0192 03 00100000 
0192 04 00100000 
0192 05 00100000 
0192 06 00100000 
0192 07 00100000 
0192 08 00100000 
0192 09 00100000 
0192 OA 00100000 
0192 OB 00100000 
0192 oc 00100000 
0192 OD 007100000 
0192 OE 00100000 
0192 OF 00100000 
0192 10 00100000 
0192 11 00100000 
0192 12 00100000 
0192 13 00100000 
0193 00 00100000 
0193 01 00100000 
0193 02 00100000 
0193 03 00100000 
0193 04 00100000 
0193 05 00100000 
0193 06 00100000 
0193 07 00100000 
0193 08 00100000 
0193 09 00100000 
0193 OA 00100000 
0193 OB 00100000 
0193 0c 00100000 
0193 0D 00100000 
0193 OE 00100000 
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BAD 

ALTERNATE TRACK CODE BYTE PRIMARY TRACK ON BAD BYTE BYTE BYTE 
CYLINDER HEAD 01234567 CYLINDER HEAD TRACK FOUND READ EXPECTED 
0193 OF 00100000 

0193 10 00100000 

0193 11 00100000 

0193 12 00100000 

0193 13 00100000 

0194 00 00100000 

0194 01 00100000 

0194 02 00100000 

0194 03 00100000 

0194 04 00100000 

0194 05 00100000 

0194 06 00100000 

0194 07 00100000 

0194 08 00100000 

0194 09 00100000 

0194 OA 007100000 

0194 0B 00100000 

0194 OC 00100000 

0194 OD 00100000 

0194 OE 00100000 

0194 OF 00100000 

0194 10 00100000 

0194 11 00100000 

0194 12 00100000 

0194 13 00100000 

0195 00 00100000 

0195 01 00100000 

0195 02 00100000 

0195 03 00100000 

0195 04 00100000 

0195 05 00100000 

0195 06 00100000 

0195 07 00100000 

0195 08 00100000 

0195 09 00100000 

0195 0A 00100000 

0195 OB 00100000 

0195 0c 00100000 

0195 0D 00100000 

0195 OE 00100000 

0195 OF 00100000 

0195 10 00100000 

0195 11 00100000 

0195 12 00100000 

0195 13 00700000 
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- D.2. PUNCHED CARD OUTPUT FORMAT 


lf a disc prep routine is run with the phase 4 punch option, the track condition table is punched on a card deck 
(Figure D—1). The deck contains a separate card for each track history (Table D—1), plus an excess of four track 
history cards. Under normal conditions, the excess cards have no pertinent data. However, if all the alternate tracks 
are assigned or defective, the excess cards contain a history of the additional defective primary tracks that cannot be 
reassigned. | 





END-OF-DATA 
CARD 






These 4 cards are always punched, but only contain track 





1 
EXCESS TRACK 
HISTORY CARDS 






history data if alternate track area is full. 







Number of history cards punched: 


30 for UNIVAC 8411 Disc 

60 for UNIVAC 8414 Disc 

120 for UNIVAC 8424 Disc 
(See Table D—1 for card format) 


START-OQF-DATA 
CARD 


Figure D—1. Punched Card Deck of Track Condition Table 
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Table D—?. Track Condition Table Deck Punched Card Format 


sana — Track History Excess Track End-of-Data “tee 
Geld Card History Card Card 


Blank Blank /*A 


Track History for xxxxxx ® 


30—37 mm/dd/yy @ 


See Table C—1 
Biank 


46-67 for format. See Table C-—-1 
for format. Used 


only if alternate 
track area is full; 
otherwise blank. 





canitloen © 


NOTES: 





(1) XXXXXxX represents the disc pack serial number. 
(2) mm/dd/yy represents the month, day and year on which the table was generated. 


G3) nnn represents the card sequence numbers in the track condition table deck. 


D.3. ALTERNATE TRACK FORMAT 


If a disc prep routine is run with the phase 4 alternate track option, the track condition table is written on a data 
record of an alternate track of the disc pack. The following gives the format of the appropriate data record. 


D.3.1. UNIVAC 8411 Disc 
# Count Area (hexadecimal) 
<a Occc00hh010C01E8 
where: 


OcccOOhh 
Is the track address 


a Key Area 


TRACK AATABLE 
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a Data Area 


488 bytes containing the track condition table, plus extra space for any excess track histories in case alternate 
track area is full, and an 8-byte date field. 


D.3.2. UNIVAC 8414 Disc 


o Count Area (hexadecimal) 


Occc00hh010C038C i 


where: 


OcccO0O0hh 
Is the track address 


® Key Area 
TRACKAATABLE 
L Data Area 


908 bytes containing the track condition table, plus extra space for any excess track histories in case alternate 
track area is full, and an 8-byte date field. 


D.3.3. UNIVAC 8424 Disc 


Pe Count Area (hexadecimal) 


Occc0O0hh010C06D4 <—_— 


where: 


OcccOOhh 
Is the track address 


a Key Area 
TRACKMTABLE 
a Data Area 


1748 bytes containing the track condition table, plus extra space for any excess track histories in case 
alternate track area is full, and an 8-byte date field. 
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we 
TRACK DESCRIPTOR 
E.1. GENERAL 
The capacity and general format of the home address and track descriptor record of the UNIVAC OS/4 Operating 
= System (OS/4) disc prep routine are shown in Figure E—1. All the information for this track area is generated by the 
disc prep routine except the cyclic check bytes and gap area generated by the hardware and the key area, which is 
not used. (See Tables E—1 and E—2.) 
ace] eae elec [Ie [fee 
Count Area Key Area Data Area 
(optional) 
HOME TRACK DESCRIPTOR 
~ ADDRESS RECORD (RO) 


NOTE: 
All bytes are read left to right. 
LEGEND: 


= Flag (one byte) 

= Cylinder and head address (four bytes) 

Cyclic check (two bytes) — hardware supplied 
Gap (proportionate in length to preceding field) 
= Record number (one byte) 

Key length {one byte) 

= Data length (two bytes) 

= Key 

= Data 


qo mn 
O | 
a 
NJ 


7 


| 


Figure E—1. Home Address and Track Descriptor Record Format 
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Table E—1. Home Address Data oo. 


0 denotes operative track. 
1 denotes defective track. 
O denotes primary track. 

1 denotes alternate track. 


Track Cylinder address 
es 


Cyclic 5 and 6 Generated by hardware 
check 


Table E-2. Track Descriptor Record Data 


eee 
Same as home address (See Table E—1.) 


Primary track address if flag byte indicates an operative primary track 





Track 
address 1to 4 
Record 
number 

| Count 
Data 7and8 
length 
Cyclic 9 and 10 
check 


Track Oto 3 
address 
Data 


4to7 UNIVAC 8411 Disc — OOOE2900 
UNIVAC 8414 Disc — 001C7E00 
UNIVAC 8424 Disc — 001C7E00 


Aiternate track address if flag byte indicates a defective primary track 


Generated by hardware 


Same as track address in count area 





ee ad 
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E.2. EXAMPLES 


All of the following home addresses and RO records are presented in hexadecimal notation. 


E.2.1. Operative Primary Track 
a UNIVAC 8411 Disc 


HOME 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 


00C 70009 0000C 7000900000008 00C70009000E 2900 





The home address indicates an operative primary track which is the last track of the disc pack (OOC7009). Since the 
track is operative, the same information is in the count area. This area also indicates a data field length of eight 
bytes. The data area contains the primary track address and the maximum number of bytes used per track (3,625). 


a UNIVAC 8414 disc 


HOME 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 


00C70013 0000C7001300000008 00C70013001C7E00 





This example is essentially the same as for UNIVAC 8411 disc. The only differences are the address 
(00C70013) and the maximum number of bytes used per track (7,294). 


a UNIVAC 8424 disc 


HOME | 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 


018F0013 00018F001 300000008 018F0013001C7E00 





This example is essentially the same as for UNIVAC 8414 disc. 


E.2.2. Defective Primary Track 
a UNIVAC 8411 disc 


HOME 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 





00C 70009 0100C8000000000008 OOC80000000E 2900 
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The home address of this example indicates that the same primary track, given in example E.2.1, is defective. 
In this case, phase 3 of the disc prep routine checks the track condition table, selects an operative unassigned 
alternate track. The RO record of the alternate track is then written into the RO area of the defective primary 
track. 


UNIVAC 8414 disc 


HOME 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 


00C70013 0100C8000000000008 00C80000001C7E00 





This example is essentially the same as for UNIVAC 8411 disc. 
UNIVAC 8424 disc 


HOME 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 


018F0013 010190000000000008 01900000001C7E00 





This example is essentially the same as for UNIVAC 8411 disc. 


E.2.3. Assigned Alternate Track 


UNIVAC 8411 disc 


HOME 
ADDRESS 


COUNT AREA DATA AREA 


ADDRESS 


0200C 7000900000008 00C70009000E 2900 


00C80000 





The home address of this example indicates an operative alternate track. This track is assigned to the defective 
primary track indicated in example E.2.2. Phase 3 of the disc prep routine writes the previous RO record of the 
defective primary track into the RO area of the assigned alternate track. | 


UNIVAC 8414 disc 


HOME 
ADDRESS RO 


ADDRESS COUNT AREA DATA AREA 


00C 80000 0200C 7001300000008 00C70013001C7E00 





This example is essentially the same as for UNIVAC 8411 disc. 


E—4 


8014 UNIVAC OS/4 SYSTEM E—5 
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a UNIVAC 8424 disc 


HOME 
ADDRESS 


COUNT AREA DATA AREA 


ADDRESS 


02018F001300000008 018F0013001C7E00 


01900000 





This example is essentially the same as for UNIVAC 8411 disc. 
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PAGE REVISION PAGE 


APPENDIX F. TIMING CONSIDERATIONS 


The following UNIVAC OS/4 Operating System (OS/4) times assume that a complete prep is performed, all tracks 
are tested, and no other programs are running simultaneously. 


UNIVAC 8411 disc 
Phase 0 — negligible 


Phase 1 — 3 minutes 


Phase 2 — 5 minutes, plus an additional 4 minutes for each data pattern shift and retest 


Phase 3 — 3 minutes 
Phase 4 — negligible 
Phase 5 — negligible 
Phase 6 — negligible 
UNIVAC 8414 disc 

Phase 0 — negligible 


Phase 1 — 5 minutes 


Phase 2 — 10 minutes, plus an additional 8 minutes for each data pattern shift and retest 


Phase 3 — 5 minutes 
Phase 4 — negligible 
Phase 5 — negligible 


Phase 6 — negligible 


F-1 


8014 
UP-NUMBER 


UNIVAC OS/4 SYSTEM A 
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UNIVAC 8424 disc 

Phase 0 — negligible 

Phase 1 — 10 minutes 

Phase 2 — 20 minutes with an additional 15 minutes for each data pattern shift and retest 
Phase 3 — 10 minutes 

Phase 4 — negligible 

Phase 5 — negligible 


Phase 6 — negligible 


- F-2 


PAGE 


8014 UNIVAC OS/4 SYSTEM Index 1 


UP-NUMBER PAGE REVISION PAGE 
INDEX 
Term | Reference Page Term Reference Page 
an E 
Alternate track EXCESS printout format D.1 D—1 
assigned E.2.3. E—4 
track condition table A.4.1 A-14 Excess cards D.2 D-7 
Ellipsis 1.2 1—1 
a 
Error, hardware Appendix B 
Capital letters 1.2 1-1 
| Error messages Appendix B 
Check phase 4.10 4-16 
EXEC statement 3.3.4 3-3 
Control stream requirements See job control 
statements 
- 
Check bytes, cyclic E.1 E-1 
Field parameters 
description 4.1 4-] 
| phase 0 PARAM statement 4.2 4—] 
phase 1 PARAM statement 4.4 4-9 
Data Delimiters 3.3.6 3-3 phase 2 PARAM statement 4.5 4-10 
phase 4 PARAM statement 4.7 4-12 
Data input 3.2 3—1 phase 5 PARAM statement 48 4—13 
user volume label statement 4.9.2 4-15 
Disc prep routine See UNIVAC 0S/4 
| Disc Prep Routine 
G 
Disc printout 
UNIVAC 8411 D.1.1 D-1 Gap area E.1 E~1 
UNIVAC 8414 D.1.2 D—2 
UNIVAC 8424 D.1.3 D—4 
: + 
Disc surface analysis 2.1.1 2-1 
Home address and track descriptor 
Disc track configuration Table 2-1 2-1 record | 
data TableE—-1 €&-2 
Disc volume Jabel records 2.1.2 2—2 TableE-2 E-2 
description E.1 E—1 
examples E.2 E-3 
format Figure E-1 E-T 


we UNIVAC OS/4 SYSTEM eee 


UP-NUMBER PAGE REVISION PAGE 
Term Reference Page Term Reference Page 
l - 
initial program load (IPL) records PARAM statements 
description 2.1.2 2-2 description 4.1 4-1 
phase 5 PARAM statement 4.8 4-13 format 4.1 4-1 
INSERT statement 4.3 4-8 
INSERT statement Job control statement 3.3.5 3—3 
description 4.3 4-8 phase 0 4.2 4-1 
examples 4.3 4-8 phase 1 4.4 4-9 
format 4.3 4-8 phase 2 4.5 4-10 
track condition table, alternate phase 3 46 4—11 
track A.4.1 A-4 phase 4 4.7 4-12 
track condition table, punched phase 5 4.8 4—13 
cards A.4.2 A-6 phase 6 4.10 4—16 
Parameter method, preset A.2 A-3 
IPL See initial program 
load (IPL) records Phase-number 4.1 4-3 
Phase parameters 3.2 3-1 
wJ Section 4 
Job control statements Phase 0 PARAM statement 
description 3.3 3-2 description 42 4-1 
DVC statement 3.3.2 3-2 example 4.2.2 4-8 
end-of-job statement 3.3.7 3-3 field parameters 4.2 4—| 
EXEC statement 3.3.4 3-3 Table4—1 4-7 
INSERT statement 3.3.6 3-3 
JOB statement 33.1 3-2 Phase 1 PARAM statement 
LFD statement 3.3.3 3-2 description 4.4 4-9 
PARAM statement 3.3.5 3-3 example 4.4 4—10 
See also PARAM field parameter 44 4-10 
statement format 4.4 4—i10 
VOL statement 3.3.6 3-3 
Phase 2 PARAM statement 
description 4.5 4—10 
K example 45 4-11 
field parameter 4.5 4-11 
Key area cE] F_4 format 4.5 4—10 
Phase 3 PARAM statement 
L description 4.6 4—11 
format 4.6 4-11 
Lowercase letters 1.2 1-1 
Phase 4 PARAM statement 
alternate track format D.3 D-8 
2 | description 4.7 4-12 
example 47 4—12 
Output data 32 3-1 field parameters 4] 4—12 
format 4.7 4-12 


punched card output D.2 D-7 


( ) 


8014 
UP-NUMBBER 


Term 


Phase 5 PARAM statement 
description 
example 
field parameters 
format 


Phase 6 PARAM statement 
description 
format 


Prep routine output 

PREPDK 

Primary track 
defective 
operative 


Program name 


Program structure 
phase 0 
phase 1 
phase 2 
phase 3 
phase 4 
phase 5 
phase 6 
root segement 


Punctuation marks 


Record initialization 


Root segment 


Standard volume label statement (VOL1) 
field parameters 
format 


Statement conventions 


System console messages 


UNIVAC OS/4 SYSTEM 


Reference 


48 
4.9.3 
4.8 
48 


4.10 
4.10 


Figure 2—1 


1.1 
3.3.4 


E.2.2 
E.2.1 


3.3.4 


2.2.2 

2.2.3 
2.2.4. 
2.2.5. 
2.2.6. 
2.2.7. 
2.2.8. 
2.2.1 


4.9.1 
49.1 


1.2 


3.2 


Page 


4-13 
4-15 
4-13 
4-13 


4—16 
4—16 


2-2 
2-2 
2-3 
2-3 
2-3 
2-3 
2-3 
2-2 


1-1 


2-2 


2-2 


4-14 
4-14 


1-1 


Track condition table 


alternate track 

data input/output 

deck punched card format 
description 

organization 

printout format 

punched card deck 

punched card output format 
punched cards 


Track history 


cards 


format 


LU 


UNIVAC 0S/4 Disc Prep routine 


analyze disc pack 

complete disc prep 

control stream requirements 
description 


error messages 

example control streams 

home address and track 
descriptor record 


input/output data 
insert statement 
PARAM statement descriptions 
prep of partial disc pack 
program description and 
control stream 
program function 
program structure 
statement conventions 
timing considerations 
track condition table 


track insert prep 
volume label statement 


PAGE REVISION 


index 3 

PAGE 
Reference Page 
A.4.1 A-4 
3.2 3-1 
TableD-—1 D-8 
2.1.1 2-1 
Appendix C 
D.1 D—1 
Figure D—1 D-—? 
D.2 D—7 
A.4.2 A-6 
D.2 D-7 
Figure D-—1 D-—7 
Table C-1 C-1 
A.3 A-3 
A.2 A-1 
3.3 3-2 
1.1 1-1 
3.1 3-1 
Appendix B 
Appendix A 
Appendix E 
Figure E-1 E-—1 
TableE-2 E-2 
3.2 3-1 
4.3 4-8 
Section 4 
A.5 A-8 
Section 3 
2.1 2-1 
2.2 2-2 
1.2 1-1 
Appendix F 
Appendix C 
Appendix D 
Figure D—1 D-7 
Table D-—-1 D-8 
A.4 A-4 
49 A-14 


8014 


UP-NUMBER 


Term 


UNIVAC 8411 disc 
alternate track format 
assigned alternate track 
defective primary track 
Operative primary track 


UNIVAC 8414 disc 
alternate track format 
assigned alternate track 
defective primary track 
operative primary track 


UNIVAC 8424 disc 
alternate track format 
assigned alternate track 
defective primary track 
operative primary track 


UNIVAC 8411 disc printout 
UNIVAC 8414 disc printout 
UNIVAC 8424 disc printout 


UNIVAC 8411 disc control stream 
alternate track 
analyze disc pack 
complete disc prep 
partial disc pack prep 
punched cards 


UNIVAC 8414 disc control stream 
alternate track 
analyze disc pack 
complete disc prep 
partial disc pack prep 
punched cards 


UNIVAC OS/4 SYSTEM 


Reference 


D.3.1 
E.2.3 
E.2.2 
E.2.1 


D.3.2 
E.2.3 
E.2.2 
E.2.1 


D.3.3 
E.2.3 
E.2.2 
E.2.1 


D.1.1 


D.1.2 


D.1.3 


A.4.1 
A.3 
A.2 
A.5 
A.4.2 


A.4.1 
A.3 
A.2 
A.5 
A.4.2 


Page 


| | 
Ww W & oo 


oe aa 
Vee ee 


Term 


UNIVAC 8424 disc control stream 


alternate track 
analyze disc pack 
complete disc prep 
partial disc pack prep 
punched cards 


User volume label statement (VOLn) 


description 


field parameter 


format 


VOLn 


VOL1 


Volume table of contents (VTOC) 


records 


Volume label statements 
phase 5 
standard (VOL1) 
user (VOLn) 


VTOC 


Index 4 


PAGE REVISION PAGE 


Reference Page 


A.4.1 A-4 
A.3 A-3 
A.2 A-1 

AS A-8 
A.4.2 A-6 
4.9.2 4-15 
4.9.2 4-15 
4.9.2 4-15 


See user volume 
label statement 


See standard volume 
label statement 


2.1.2 2-2 

49 4—14 
4.9.1 4—14 
4.9.2 4-15 


See volume table of 
contents (VTOC) 
records 
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